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CHAPTER 1 
 
 
 
 
INTRODUCTION 
 
 
 
 
1.1 Introduction 
 
 
Today's competitive environment has created many challenges in the 
development of making new materials. Lightweight materials such as titanium alloys are 
now used in modern aerospace structure due to their best combination of metallurgical 
and physical properties. Each class of titanium alloy has their advantages and 
disadvantages. Titanium’s advantages are high strength-to-weight ratio, low density, 
excellent corrosion resistance, excellent erosion resistance and low modulus of 
elasticity. 
 
 
Titanium alloys are metallic materials which contain a mixture of titanium and 
other chemical elements. Such alloys have very high tensile strength and toughness at 
extreme temperatures or low temperature, light weight, extraordinary corrosion 
resistance, and ability to withstand extreme temperatures. However, the high cost of both 
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raw materials and processing limit their use to military applications, aircraft, spacecraft, 
medical devices, and some premium sports equipment and consumer electronics.   
 
 
 The main problems of machining titanium are that the tool life is short. 
Permissible rate of metal removal are low, in spite of the low tool forces. It is the high 
temperatures and unfavourable temperature distribution in tool used to cut titanium. 
When machining commercially pure titanium, although the tool forces are low, the stress 
on the rake face is high. Furthermore, the highly stressed region near the tool edge is at a 
very high temperature. This is the problem that leads to deformation of the tool edge and 
rapid failure, with the formation of a new heat source on the deformed and worn flank. 
With prolong machining, failure is initiated at the nose radius of the tool (E.M. Trent 
and P.K Wright, 2000). So to solve this problem, the following are example general 
guidelines that should be followed in machining titanium alloys:  
 
• Low cutting speeds should be used to limit cutting temperature; 
• High feed rates should be maintained to avoid surface damage; 
• High coolant volumes should be maintained to reduce temperatures and clear 
chips; and 
• Dwelling of the tool against the work piece should be avoid to reduce surface 
damage; 
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1.2 Problem Statement  
  
 
Cantero et al. (2005) studied the dry drilling of alloy Ti-6Al-4V using different 
conditions in coolant system. They concluded that temperature due to machining process 
is the most important magnitude affecting material damage and tool wear. As such 
addition the establishment of proper cutting conditions and parameters of machining 
operations would be an important future work when dealing with titanium alloys. 
 
Titanium alloy are extremely difficult to machine material. So, by considering 
the observations of titanium microstructure, the main problems of machining titanium 
are that tool life is short.  Permissible rate of metal removal are low, in spite of the low 
tool forces. It is the high temperatures and unfavourable temperature distribution to tool 
when used to cut titanium. The cutting condition and tool geometry are very important to 
cut titanium alloy to improve tool life of the cutting tool.  
 
  
 Selection of drilling tool and machining conditions such as cutting speeds, feed 
rate and coolants system are discussed in detail towards the scope and objectives that 
were being set up. 
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1.3 Objectives .of Study 
 
 
The specific objectives of this study; 
 
i. To evaluate the effect of drill point geometry on the drilling performance of 
uncoated carbide tool when drilling Ti-6Al-4V at various of cutting parameters. 
ii. To evaluate the effect of drilling modes on the drilling performance which 
include tool wear, tool life and surface roughness. 
 
 
 
 
1.4 Scope of Study 
 
 
i. Material used in this research was titanium alloy, Ti-6Al-4V. 
ii. Drilling experiments was carried out using Mazak CNC milling machine at 
UTHM. 
iii. Uncoated tungsten carbide drills were used which consist of 3 types; spiral point, 
3 facet and 4 facet. 
iv. Cutting parameters were as follows: 
• Cutting speed of 50 m/min, 60 m/min and 70 m/min. 
• Feed rate of 0.05 mm/rev and 0.1 mm/rev. 
• Water soluble coolant. 
• The machining responses of this study were tool wear, tool life and 
surface roughness. 
• The types of drilling modes conducted were peck and direct drilling. 
